Dielectric Breakdown in Filled Silicone Elastomers
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important as the size of the filler decreases towards the
nanoscale. However, it is currently unclear what effect filler
particle surface chemistry has on the dielectric breakdown

nanoparticles

Materials Characterization

The Importance of Dielectric Breakdown Strength A custom hipot system capable of delivering 60kV (at 1mA) has properties of polymer composites. Therefore, it has been
been constructed along with a sample holder designed proposed to study dielectric breakdown of matrix/filler interfaces Optical microscope images of localized silica particles on PDMS coated substrate.
Dielectric  elastomer actuators are essentially compliant specifically to prevent surface flashover.  This LabVIEW on the nanoscale using conductive atomic force microscopy Left image s after resist liftoff, right image is after PDMS coat (squares). Both
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capacitors, where a thin slab of elastomer, coated with flexible controlled system is highly effective in inducing electrical failure (CAFM) to elucidate these effects. marks. Major axis of registration mark cross is 30m.
electrodes on each face, is subjected to a potential difference directly through the thickness of the specimen under test.

The advantages of using CAFM over traditional breakdown Micro Breakdown Conclusions and Current Work

methods include: Although much time has been devoted to localizing single filler
particles within a PDMS matrix for probing with CAFM apparatus,
recent efforts have been directed towards fabricating nano scale
structures using interference lithography. Current-voltage

applied over the thickness direction. The resulting buildup of
electrostatic charge on each electrode surface causes a
compressive strain in the thickness direction and tensile strain in
the perpendicular plane. The electrostatic stress driving the
deformation, known as the Maxwell Pressure, is dependent on
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where P is the electrostatic pressure exerted over the thickness
direction, € is the relative dielectric constant of the elastomer, ¢,
s the permittivity of a vacuum, and E is the applied electric field
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